The value of positron emission tomography and proliferation index in predicting progression in low-grade astrocytomas of childhood.
Astrocytomas are the most common brain tumors of childhood and adolescence. Low-grade astrocytomas (LGAs), in general, have favorable prognosis, but recurrence or progressive disease with dissemination, malignant transformation, and death occur in some cases. Current clinical and pathological measures including age, sex, imaging characteristics, location and size of the tumor, histopathology, and degree of resection cannot predict with certainty which tumors will demonstrate aggressive behavior. The objective of the study is to determine the predictive value of positron emission tomography (PET) and a proliferation index (PI) in identifying high risk LGAs. We reviewed 46 cases ages 5 months to 17 years with low-grade (WHO I-II) astrocytomas. All patients had PET scans utilizing [(18)F] fluorodeoxyglucose (FDG) and 24 cases had measurements with Ki-67/MIB-1 immunohistochemistry. Review of our data confirmed progressive disease (PD) in 18/46 (39%) of cases with 9/21 (42%) occurring after subtotal resection and 9/25 (36%) after gross total resection. The mortality rate was 5/46 (10.8%). Tumors with FDG hypermetabolism were significantly more likely to demonstrate aggressive behavior and PD. Increased PI values also suggested PD. Progression-free survival and time to progression were significantly longer for patients with hypometabolic scans. Time to progression was significantly longer with lower PI values. Results demonstrate that PET and PI are useful measures in the identification and stratification of high risk LGAs. The ability to identify a subset of progressive LGAs earlier may suggest the need for second-look neurosurgical procedures or more intensified adjuvant treatment that may ultimately improve outcome and survival.